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ABSTRACT , 
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Listed below are competency based curritulun units developed for classroom 
use in t/aching horticulture. All units are indexed and include teaching 
contents rejfences ,'- student activities, a ski-11 check list, and visual aids 



' LANDSCAPE/NURSERY 
Tree ..Identification 
Developipg a Landscape Plan 
Implementing the Landscape Plan 
Maintaining £he Landscape 
; Nursery Propagation 



TURF AND r LAWN SERVICES" 
Identification of Turf Grasses 
Soils and Fertilizers 
Planting Turf Grasses 
Insects and Diseases 



FRUIT PRODUCTION 
(In progress) 
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GREENHOUSE PRODUCTION & MANAGEMENT 

Controlling the Greenhouse 
Environment 

Greenhouse Soils 

Foliage Plants 

ProDagation 

Sales 

( 

Cut Flower Productiorf 
Beddina Plants 



VEGETABLE PRODUCTION 

Identification of Cool Season 
Vegetables 

Identification of Warm Season 
Vegetables 

Vegetable Production 
Insects, Diseases, and Weeds 
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IMPLEMENTING THE LANDSCAPE PLAN 

4 
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Proper plant types, plant B & B stock, plant bareroot 

* stock, plant container-grown stock 

PLANTING FLOWERS BY SEED AND TRANSPLANT -.17 

* Requirements forsjjood seed germination, plant seed on seedlings, 
^factors for planting beddjng plants— fertilizer, care, mulch 

ESTABLISH THE LAWN BY SEED OR SOD ; . . . 19 

Seed selection; plant-grass seed, care, fertilizer, jnowing 
newly established lawn,- Jay sod, care for sod 

REFERENCES ......,/ ■ • • • 24 
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Implementing the Landscape Plan 



LAY. OUT LANDSCAPE RLAN 
Teaching content: 6 questions; 3 student skills 



QtLUtlon I Which specific design elements best compliment the landscape 
plan? 



Alternatives 

1. Enclosures types 

2. Planting types 

3. Surface types 

4. Embellishment types 



Factors for Consideration 

- Family interests 
^--JJoney 

- Unsightly views 

- Protection 

/ 
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READ LANDSCAPE PRINTS, TOPOGRAPHY SURVEYS 



Steps 

Memorize design elements 
for: 

a. enclosures 

b. plantings 

c. surfaced areas 

d. garden embellishments 



Factors for Consideration 
Examples: 

- fences, walls or screen 
plantings 

-'shrubs, hedges, flower 
gardens, gardens, ground 
dover, trees 

- patio, terrace, walls, paths, 
sitting areas, steps 

- BBQ pits, seats, water fea- 
tures, garden furniture, 

.portable plants, sculptures, 
lighting, rocks, raised- beds 



Question 2 



Which measurement scale is best to utilize in a landscape plan? 



Alternatives 

1. 1" » 1 ft. 

2. 1/4" = 1 ft. 

3. 1/8" * 1 ft. 



Factors for Consideration 

- Common architectural scales 

- Amount of space found on 
blueprint page' 

- 8 is a common "denominator 

- Size of home lots. 
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Qti&tbn 3- What measurement scaj-es do lafrdscapers utilize? 



\l/8" = Vft. 



Student 
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Question 4 



Qaution 5 



READ LANDSCAPE PRINTS, TOPOGRAPHY SURVEYS 



1. Mechanically relate 1/8" 
seal es to 1 ' of property 

2. - Measure all physical 

objects ( house, \trees) 
on property 

3. Measure straight put at 
right angle from corner 
of building 



Factors for Consideration 

1 . Landscapes are drawn on graph 
. paper using 1/8" equal to r 

2. Tape measurement should be 
held tight 

3. Features to be measured: . 

a. locate setback— distance 
of house 

b. locate side property lines 

c. locate walk and drive f 
locations , 

,d. locate other permanent 
features • such as sewer 
'lines, septic tank, trees, 

4a Wood boards should be >6'.' x 2" 
4b' Red board— enclosures ' 
Green board— plantings 
Brown board— surface areas^ 
.Yellow board— grade embell- 
ishments 



Are flat or sloping grounds assets or 'liabilities on landscape 
plans? 



Alternatives 

1. Flat land f 

2. Slopes 

3. Valleys , 

4. Ridges > 

What are some environmental constructs? 

~ Sun ' • 

- Shade patterns # ' 

- Winds 

• - Micro-climates 



.Factors for Consideration 

1. Interesting design or terrace" S 

2. Environmental factors 



Studuvt 
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RECOGNIZE -ENVIRONMENTAL FEATURES OF SITE 



*. '. "Steps * , . 

1. Determine movement of sun 
over property 

2. Locate shade patterns 



3. Mote prevailing wind 
directions ■ 

4. Locate' and mark micro- 
climates 



. Factors for Consideration 

2. To be determined by sun*s 
movement , season of year, 
and plant or building barriers 



4. Sun* areas, shade areas, wet 
areas, dry areas 
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Qaution 6 



How does the orientation of lot and hou^e affect the total 
landscape^ scheme? * 



. Alternatives 

1. Trees 

2. Shrubs 
£• Fences - 

4. Small plantings 



Factors for Consideration 

- Beauty 

- durability 

- Protection from environment 

- Cost 



INSTALL DRAINAGE SYSTEMS 



Teaching* content: 7 questions; 2 student skills 
Question 1 • What are the benefits of a drainage system? 



Alternatives 

1 . No system 

2. Surface or subsurface 
systems 



Factors for Consideration 

**. / 

- Lack of available oxygen in 
. soil 

- Reducation of nutrition and 
water by roots 

- Restricted plant growth 

- Low pH t 

- Delay in cultivation and seeding 



QautLon 1 ' How much should y^u grade in surface drainage? 



Alternatives 

1. Volume of runoff 

2. Not less than -lfc 

3. More than 2% 



Factors for Consideration 

• - Amount of rainfall in area* 
* - Cost 

• Sound grading plan 



v ✓ 
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Qautlon 5 



Student 



Which subsurface system is best? 
Alternatives * 

1. Open 

2. Closed 



/ 



c ffr |r.r <; for Consideration 
~ * . . 

- Total cost \ 

- Trouble-free maintenance 



What 1s open drain tile subsurface dra.lnage?^ 

. Consists of one or more' ditches that border or transect 

/ff^ttrSi*"! system t»t can carry this' 
water to a natural drainageway 

* • • . 

Is subsurface drainage the real problem? ^ . 

Alternatives , ' Fetors for Consideration 



*1. Open 

2. Closed 
. 3. Aerification 

4. Physical modification of 
soil 



- Compacted surface, layer, 

- Poor soil structure 
Restrictive subsurface layer/ 
High water -table - 

- Tha'tch accumulation 1n turf 



CONSTRUCT OPEN 



DRA.IN TILE . 
Factors for Consideration • . 



1. Find out about grading ordin- 
' ances from your local city, 

hall . iU " 

Dig 1 or more, ditches that 
border land being '.rained 

3 Ditches should- be -conttn- - 
* nous with a disposal system 

4. Lay gravel over ditches 

5. Lay drain tiles. in rows of 
8' apart , , 

6. Cover joints with tar paper 
or rb.of.ing 1 paper v J 

7. Cover all yrith. gravel 

8. Dig ditch or sump or catch 
basin at low- point 

9. Fill ditch or sump with t 
rock 



2a Volume of ditches depends on 
. - volume of water seepage, or 
2b Deep enough for water to flow 
to ditch or sump 



4. 'About 4" I . .... 

5. Tile must be tayed in straight 
lines without Lends or twists 

6. Tightly so soil'wlll not seep 
in. 

^ • • 

8. Only ff there; ts no natyral 
place for water to empty «. 

9. Water emptied here will filter 
' into Soil at a slow rate 
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) • iuiULon 6 What 1s closed drain tite subsurface drainage? . . 

' • -.Consists of Interconnecting tile or cemented pipes located 

... > ' below level of water table" where, they are collecting water 

. •' . • ♦ a *nd transporting .this water to an open. dralnageway. 

* • * * » * 

QiiUtion 7 ' Ho * shou l d dra1n t11e be pl - aced 1r l tha tre " ch? 



- Insert tiered end 'inW enlarged end 



Sin , 
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CONSTRUCT A CkOSED'DPAIN- TILE 



Steps. . 



1. Dig with shovel drainage 
trenches 18" to 4' deep '* 



factors for . .Coins 1 deration 

1. At subsoil level and below 
water table 



^2. Lay pipes of 2-3* -'long, end 2a Usually -they are not cemented 

- to end (or use plastic . together » 

perforated pipe) . w 2b Slope all pipe down" slightly 

* toward soakaway" 

f 3. Pack sides of pi*pes with ■ 3. To present shifting and allow 

small stones / water to enter joints 
,4. Spread on shallow layer of'-, 
small stones or gravel over 

' " pipe?/ K *» ' 

5. Ref11lH*th soil ■ ■ 5. Slightly mount soil over - 

pi jte to 'settle naturally • 

* 6.. Dig soakaway pit in open 

drainageway deep enough -to < 
reach subsoil 
'7. Fill • 
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. ' f * INSTALL IRRIGATION SYSTEMS 

Teaching content: 4 questions; 1 student skill 
QtiuiLon 1 What are the necessary steps in laying a sprinkler system? 

- Plan / 

- Dig trench 
-•Lay p^pe-connect 

' - IristalT sprinkler- heads 
• •* - Install- dry^well . 

- Cover with lawn 
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Quution 2 What are the types of trenching tools? 



- Rotary trenches 

- Backhoe ( • 

- Trenching spade 



Quution 3 What are the types of plpes^ to be used? 



- Lead pipe 

- Copper pipe 

- Plastic (P.V.C.) pipe 

What types of sprinkler heads are available for Installation? 
Alternatives . Factors for Consideration 



1. Wave sprinkler for far 
throwing 

2. Moving stream of water 

3. Fixed fan- jet 



- Land area to cover 

- Cost 

- Installation and maintenance 

/ 



♦> 
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IMPLANT A SPRINKLER SYSTEM 



Steps 

1. Graph map of grounds for 
sprinkler layout ; 

2. Drive marker stakes at 
locations 

3. Lay out plastic hose, or 
. pipe along path that will 

be followed 
'4. Cut a V-shaped si it for pipe 
with' flat bladed spada 

5. Dig trench 8" -9" below grade 

6. Lay pipe, attach to main 
outdoor faucet line and 
inside clock box 

7. Attach piping to sprinkler 
heads 

S, Tighten clamps with wrefich 

or screwdriver 
9./Cover all with coarse gravel 
. and lawn 

10. Dig a dry well at sprinkler 
heads fitted with drains 

11. Fill wells with coarse gravel 
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Factors for Consideration 



3. Keep curves *s gentle as 
. possible 



7. Sliding a/Zlamp onjo pipe, 
push pipe into a head fitting 
from both sides 



PREPARE SOIL . . 

Teaching content: 13 questions; 7 student skills 

Quution 1 Mna * are tne fertilizing mineral nutrients plants need for • 
good growth and development? » .. 

- Nitrogen, phosphorus, potassium, calcium, splphur, magnesium, 
manganese, iron, copper, zinc, boron and molybdenum 



S&idvnt 
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TEST SOIL FOR FERTILITY 



Steps 

1. Get a soil test'. 

2.. purchase commercial soil 
testing kit 

3. Read soil kit's directions 

4. Carry out each individi&l > 
test on fresh soil sample 
from the same plot of soil 

* 

5. Cblor changes in each test 
indicate absence, presence 
or overabundance of some 
nutrients over others in 
that soil c 

6. Addition of commercial fer- 
tilizers in organic or 
inorganic forms can add 
•nutrients to soil 

7. Adjusting, pH of soil some- 
times releases essential 

• \ nutyrifent*; 



Factors for Consideration 

1. Send.a-'soil sanfple to county 
cooperative extension office 

2. Realty easy to follow and 
inexpensive" . 

4. Note: soil test's do not measure 
fertility 1n absolute terms; 
they only provide an 1ndex*of 
fertility 

5. Soil fertility 1s ability of 
soil to supply nutrients ? 
required "for maximum plant 
growth 



QiiUtLon-l What; does., soil pH say about your soil? 

- Soil pK can tell how acid, alkaline or neutral your soil is. 
Goad pH is desirable to keep the soil in physical balance. 
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QHUtion 3 Which test produces the bestj>H soil results? . 

Alternatives Factors fo r Consideration ♦ 

t 

' 1. Indicator solutions - Age' of product 

2. Test strips - Cost 

3. pH meter - I ime M c \ 
v , ' - Degree of accuracy \ 



Student 
SkUl 1 
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TEST SOIL pH 



Steps 



1. Gather a quantity of same 
sample soil to be tested 

2. Dilute solT with water 

3. Maintain similar moisture 
conditions from sample to ' 
sample 

4. Use Indicator solutions, 
'' test strip pH paper or a 

pH meter to test samples 

5. pH of 7 indicates neutral - 
ness (as for distilled 
water). pH '^elow 7 is acid 
and above 7 is alkaline. 

6. Adjust soil pH by adding 
Inorganic or organic 
amendments 



Fact ors for Consideration 

if 



"2. Make a semi-fluid paste 



5. pH is important to plant 
nutrition, g. jwth and to 
maintain soil in desirable 
physical state 

6. AddTiydrated lime or 11me- v 
stone to make soil more 
alkaline. Add aluminum 
sulfate, sulfur, 
or gypsum to toake a soil 
more .acid 



■ ■ I 
v i 

i 
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Quution 4 How are tillage operations implemented? 



Tillage operations are carried out by a roto-tfijer on soil (dry) 
This machine mixes fertilizer and chanlcals Into your soil up 
to 6' deep while crumbling the soil and leaving it in a smooth 
well -granulated condition. '•< 



QuutLoA 5 Are some tillage operations more harmful than others 1 



Alternatives 

Roto- till er-power* driven 
Shovel— manual driven. 
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^ factors for Consideration 
■ - j 

V 

-Quality of land 

- Increases susceptabinty to 
erosion „ 

- To prepare beds for planting 
<; - To control wee.ds quickly 



> 
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TILL AND GRADE SOIL 



Steps 



1. Till soil with a Renovator 
Power Rake or roto-tiller 
to a depth of '.6 W 

2. Add fertilizer, acid pro- 
ducing chemical or Hme 
and rake In 

3. - Adjust soils during early 

to mid- spring • 



1 



Factors for Consideration 



Do not work soil when it 1s 
wet as soil structure is de- 
stroyed and results in hani 
impervious surface that will ' 
/hot support a good lawn 
3., Spring rains help dilute solu- 
7 bl e. nutrients down- through 
soil 



Quuiion 6 What are the 3 kinds of soils? 

- Sandjr 

- Loam 

- Clay 

Qnution 7 Which soil structure Is best for plantings? 



Alternatives 

V Sand 

2. Loam 

3. Clay 

4. Types. of loams 



J 



Factors for Consideration 

- Nutrient content 

- Soil moisture and drainage 

- Aeration ability 

- Amendment addition 

- Cost 

- Maintenance 



Stadmt 
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ADD ORGANIC SOIL AMENDMENTS TO IMPROVE SOIL STRUCTURE 



Steps 



Factors for Cbnsiderati on 



1. Add sand amendments to so f ils 1. Clay soils 1 have high nutrient 
\r * and water holding abilities. 

Sand, improves drairtage and 
aeration 
2. Sandy soils have a,.low nut- 
rient holding cbpatHt^tend 
need amendments* to replace 
nutrient? lost by .lange move- 
% ment of water through soil 



2. Add humus, peat moss, sphag 
num moss 'amendments to i 
sandy soils 



3. Adding to loaTn soils depends 
on which, amounts, of sand, silt, 
or <$<ay dominate 
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QutStion i 



What soil amendments can hold additional soil moisture? 

- Perllte 

- Sand 

- Verm1cul1te 



Student 
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ADD -SOIL AMENDMENTS TO IMPROVE SOIL MOISTURE- 



Steps • 

1 . Improve moisture and aera- 
tion 1n. soils by adding 

- perlltgi sand or vermicu- 
Ute 



Factors for Consideration 

la Perllte and vermiculite are 
both very lightweight 
amendments 

lb Sand 1s excellent for Improve- 
ment of aeration and drainage 

lc Vermicul-ite Improves water 
retention 

Id Perlite promotes water move- 
ment 



Quution 9 



Which amendment best increases the soil moisture of a soil, type? 
Alternatives • Factors for Considera|ion , 



Qiiution 10.. 



i 
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1. Vermiculite 

2. Perlite 

3. Sand 



- Water retention 

- Hater movement 

- Drainage of water 



How does the addition of soil amendments affect the nutrient 
content of a soil? 

- Depends. on what the pH of that soil is. If the soil is 
nutrient- poor, addition of particular amendments can add 
.to thfe quality of that soil and still keep the pH in check. 

Which amendment should be used to raise or lower the pH in 
a soil? 



Alternatives 



1. Gypsum 

2. Peat 
3.. Lime 



Factors for Consideration 

- To make a soil more add v 

- To make'a soil more alkaline 

- To neutralize a- soil 
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- ADD SOIL AMENDMENTS TO IMPROVE NUTRIENT CONTENT Of SOIL 



Steps 

1. Addition 'of organic or in- 
organic amendments can 
make a soil more acid and/ 
or improve the nutrient 
content 



2. Addition of organic or 
inorganic amendments can 
make a soil more basic 

* (aYkaline) and/or improve 
the nutrient content 



Factors for Consideration 

la Some organic amendments are: 
peat moss, sawdust, humus, 
and compost 

lb Some inorganic amendments are: . 
aluminum sulfate, sulfur or 
gypsum. These, when added, 
increase acidfty 

2a Some inorganic amendments that 
increase alkalinity are: - 
hydrated lime or limestone 

2b Some inorganic commercial fer- 
tilizers that improve nutrient 
content are: High analysis* 
12-24-12 or low analysis 6-12-6 
(N.P.K.) 



Qaution 12 What amendments are organic or inorganic in nature? 

(\ - Peat, compost, sawdust and sphagnum moss are organic 

- Perlite, vermiculite and gypsite are Inorganic 

Quution 73 What is the difference between organic and inorganic soils? 

- Organic soils have 20% or more of organic matter 

- Inorganic^ soils have less than 10% 



SkLU 7 
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ADD SOIL AMENDMENTS TO IMPROVE ORGANIC OR- INORGANIC QUALITY OF SOIL 
steps Factors for Consideration 



1. Add organic or inorganic 
amendments to correct 
problems- with native soils 

2. Adding organic amendments 
improves water retention, 
has aeration and is rich 
m nutrients 

3. Adding inorganic* amendments 
improves drainage, aeration 
and decreases weight of soil 

4. Read labels on packages 6f 
amendments to determine which 

* amounts' to add 



la Organic soils are 20% or more 

high in organic matter • 
lb Inorganic soils generally have 

less than 10% organic matter 
Z. Examples: peat, sawdust, com- 
post ' • 

3, Examples: Perlite, vermiculite, 
sand, and gypsite 
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SELECT RLANT MATERIALS 



Teaching content: 1.3 questions; .11 student skills- 
QuutLon 1 What factors affect planting scheme: 

- Points of accent 
Color effects 

' - Textural compositlqn 
; - Shadow and light interplay 

- Balance a 

Quution 2 How should plants be arranged according to color? 

- Plant for seasonal variation . * 

- Plant according to taste of client . 

QuiULon 3 What qualities should the final product have? 

- Balanced look.— stability of plan and composition 

- Enfraraement and unity of house and grounds 



Quu tion 4 



Quz&tion 5 



: Quution 6 



Which plant type is best? 
Alternatives . 

1. Tree 

2. Shrub 

3. Evergreen 

si 



Factors for Consideration— 

- Native plant \ 

- Vistas-view seen through a 
long passage, as between 
rows of trees 

- Climate 

- Environment 



Which tree (root) type is best to plant? 

A1 ternatives Factors for Consideration 



1. Balled and burlapped 

2. Bare root stock 

3. Container stock 



- Cost 

- Customer preference 

- Halntenance 

- Quality of planting 



What type of material may cover the ball? . 

Alternatives * Factors for Consideration 



1. Burlap 

2. Plastic bag or buckets 

3. -Fiber buckets 



- Best covering— decomposes easily, 

- Good for quick transnlant; not 
readily decomposable 

- Should be removed 



Quwtfcm 7\ Whams' the proper depth for planting trees? 



Stadznt 
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- Tw1ce>the wjdth and 4" deeper than required by plant roots. 



PREPARE PROPER HOLE DEPTH FOR PLANT TYPE 



Steps 

1. Dig "hole prior to 
purchase of plant or 
delivery 

2. Prepare, hole twice the width 
• *. and 4" deeper than required 

by plant roots 



Factors for Consideration 

i. Get plant in ground as soon 
as it arrives or dampen soil 
within the balled and burlap- 
ped plant and cover with soil 
or sawdust to reduce drying 



Quution 8 What soil amendments should be added before tree 1s planted? 



- Good topsoil rich in organic matter, nitrogen, phosphorus 
and potash 
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ADD SOIL AMENDMENTS TO OPEN HOLE 



Steps 



1. Mix 2 M of super phosphate 
and manure. Put into hole. 

2. Add grass clippings and 
dampen 

3. Add peat with 2" of soil, 
mixture - 

4. Press all down and water 



Factors for Consideration 

1. Super phosphate stimulates 
growth. Manure is a source of 
humlc add-and minerals 

4. Never let roots of plant come 
1n contact with fertilizers 



• * * » - 

QautLon 9 When and how much-should a balled and burlapped tree be pruned? 

■* ^ - Before planting tree' 

' - Keep natural shape of plant in mind and take off about 1/4 to 
1/3 of the top balancing it with as much of the root system. 
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• y?RUNE PLANT BEFORE IT IS SET INTO 7 HOLE 
Steps Factors for Consideration 



1. Prune before setting. - 
Usually equal amounts of 
roots to equal amounts of 
branches. 



1. Generally prune 1/3 of top . 
growth to compensate for root- 
shock and loss. An overbalance 
of leaves over' roots will draw 
more water than roots can 
supply and the plant will wilt 
and die. 



Siudznt 
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SPREAD ROOTS PROPERLY 



Steps 



Factors for Consideration 



1. 



Plant B&B plants with bur- 
lap still* around plant 
2. Loosen burlap around top, 
remove rcjpe and' plastic. 
Deciduous material should 
be planted at their orig-^ 
iital depth' or slightly 
lower - . 

Evergreens ^houl d not be » 
buried any deeper than depth 
at whieh they originally 
grew, although they may be 
planted slightly higher 



1 



3. 



4. 



2. 



3. 



Burlap rots quickly and causes 
no problems 

Use the prepared soil mixture 
from bottom of hol rt to set 
plant at correct height 
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Steps 



PLACE SOIL PROPERLY 

Factors for Consideration 



1. 



2. 



Fill in with soil around 
roots" to preVept a'lr 
pockets 

Tramp this filT with a, 
sThovel handle or your foot 

3. When root* are 1/2 covered, 
* • soak with water 

4. Finish filling hole and 
saucer top covering 



* - -„- 



1 . Use soil originally dug out 
of hole 



Qpution 10 How much should a newly planted tree/shrub be watered? 

- When tree 1s J /2 planted, water thoroughly 

- When tree 1s' fully planted, soak 

- Hater thoroughly twice a week for first month or two 

t 
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WATER SITE 



Steps 



1. Water 1/2 way through 
planting ' 

2. Water thoroughly when 
planting 1s completed 

3. Soak thoroughly twice a 

week for 1st month or two. 

1 



Factors for Consideration 



2. Don't erode soil 



Quz&tion 11 What materials are used to wrap o. stake a stem? 

- Two wood stakes, wire loops with plastic tubing, sisal kraft 
paper for wraps 



Stuittht 
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Steps 



1. Stake with 2 x 2" or 
.2x4" stakes 

2. Stake 1n 2 directions 

3. Drive stakes below 
excavated area 

4. Fasten tree to stake . 
with wires 

: 5. .loop wire around once in 
' 3 places, 

6. Use plastic tubing or 
rubber hose - 

7. Wrap $tem with sisal* kraft 
paper 

8. Spread paper from ground 
level to first Branches 

9. Secure paper with twine 
wound around full length 
of trunk 



WRAP OR STAKE PLANT 

'Factors for Conside r ation 
1 . For about 2 years. 



3. So they do not move 



6. For 2 growing seasons 
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PLANTING BARBROOT STOCK 



Steps t 

{■ 

1 . Trim off any broken or . 
twisted roots 

>' 

2. Set plant in hole so soil . 
line. 1s above the surround- 
ing soil 

3. Work backfill soil between 
and around the roots 

4. Firm soil. gently with a 
tamper of your foot as you 
fill the hole 

5. Run water slowly over root 
area 

6. Build basin at outer edge 
of root area to hold water 



Factors for Consideration 

1. Determine original soil line— • 
look for soil or change of 
color on trunk 

2. Spread roots evenly, radiating 
outward from root crown 



4. Make sure roots and soil are 
4 in firm contact with each 
otKer 

'5, Eliminates air pockets and 
settles soil i 



/ 



QuutLon 13 What is the proper method in plantjng container grown stock? 

- Follow steps used 1n planting B&B stock 'with the exception 
of removing container (1f metal or wood) from stock plant. 
. ' Be sure to root prune in order to prevent growth of 

girdling roots. * * 



PLANTING FLOWERS BY SEED AND TRANSPLANT . 



Teaching content: 8 questions; 1 student skill 



Quution 1 



Question I 



What are the requirements for gobd seed germination? 

- Viable seeds 

- Moisture 

- Nutrition 

- Oxygen 

- Optimum temperature 

What types of alternative seeds are there? 
•* Alternatives Factors" for Consideration 



1. Annuals— flowering plants 

2. Perennials 

3. Ferns/mosses a 



- Customer preference 

- Location and placement 

- Maintenance* - 
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PLANT- THE SEED OR 

* • 

Steps . 

1. prepare soil 1n flower beds, 
' ' water thoroughly 

2. Start planting with vigorous 
plants or seeds.. Read seed 
packets-- they give viable 
Information for planting, 
spacing, depth, time, loca- 
tion . . 

3. Set plants or sow seeds at 
recommended. times 

4. Thin seedlings providing 
recommended distances 
between plants and set 
plants, before planting 
Potted plants are removed 
from pots by plating hand 
over soil, with fingers on 
each side of stem invert^ pot 



YOUNG PLANT > 
p^t"*" Consideration 



2a Best method is to buy 

started plants - 
2b Next best method is to sow 

fresh seeds where plants 

are to grow , 
2c Least satisfactory plan is 

to start your own plants 

Indoors 



'osustUm 2 "what Should be considered when pi ant^.f lowers?, 



Question 5 



ArYange plants so that something is blooming .throughout 
the growing Reason ■ . 
Amount of caVe plants will require 



QuutLon 4 Which type of mulch -should 



be us^djdr fl 



owers? 



- Manure ; 

- Tree bark «. 

- Shells of nuts 

Peat moss , ' 

How n,uch Mick should^' applied to the.'flower be* surface? 

one to two inches 
How should the mul'ch be applied? 

- Lay on surface 

- Work into soil 
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Quution 1 What will each element provide a plant? 

- Nitrogen provides better leaf growth 
. - Phosphorus and potassium provide better root growth and 
encourage more f lowering and fruit production 



QuutLon & , 



What 1s a good fertilizer ratio' for flowers? 
- 5-10-10 



ESTABLISHING THE LAWN 'BY SEED OR SOD 

T » 

»* * 

Teaching content: *1 6 questions; 7 student skills 
QuutZqn 1 What factors determine seed selection? 

- 'Quality of seed 

- Environmental condition of soil 

- Maintenance 

- Personal preference 



tion 2 What are the alternative lawn types? 



A1 ternatives 

1. Basic 

2. Nurse 

3. Specfal purpose 



Factors for Consideration 

- Cost 

- Maintenance 

- Preference * , 

- Quality . 



QdutLoh 3 Why is a* seed mixture advantageous over one variety? 

- Maintain a green lawn throughout the season 

- Adaptation to various uses 

- Adaptation to various soil conditions 
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. SELECT SEEDS FOR YOUR ENVIRONMENT 



Steps 



1. Select grass 

2. Talk to a garden or Tawn 

. specialist about your en- 
vironmental conditions or 
read at local library 

3. Decide' how much care you 
are willing to provide to 
your lawn after it is 
established. 



Factors for Consideration 

1. Purchase quality seeds 

2. Know the environmental con- 
. ditions of the seeds that 

wiTl be sown in. 

3. Some lawns need more main- 
tenance than others - 
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Quw^con 4 What does the rate of seeding depend on?. 



- Culture loss 

- Quality of seed' 

- Soil fertility ■* 

- Variety 



V 



QuutLon 5 What types of spreader techniques are employed to sow seeds? 

* * > 

- Spreader--lays seeds straight onto soil 

• Cyclone spVeader--tWows seeds in a circular pattern; may^ 
be combined with fertilizer 

QuutLon 6 What factors affect the spreading of seed? 

- direction of wind 

- Speed *of wind 



Student 
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Steps 



SPREAD SEEDS . 

Factors for Consideration 



1. Grade area 

2. Remove all stones § # . 

3. "* Slope $-3% directed away from 3. Enhances surface drainage 

house 1 c 



4. Seed your area at the recom- 
mended rate of your grass 
seeding 

5. Apply 1/2 of seeds with 
spreader ^ k 

6. Then apply rest at right 
angle, original direction 
with spreader 



4. Usually 1-2 lbs/1000 sq.^ft. 



ERLC 
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FERTILIZE SEEDS SOWN' AND ROLL 



Steps 



1. A 'star^r' fertll Izer' should - 
be applied with seeds or 
separately. 

2. If fert111zer\and seeds are 

• sown together, use a cyclone' 
spreader- 



Factors for Consideration 

1. 'StarterMs a nitrogen •% 
source 

2. A cyclone seeder throws 
seeds in, a circular pattern 
as operator walks back and 
forth ' 

3. Racking and rolling giyes * 
seeds a more intimate contact 
with soil 
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Quution 7 Which mulch is best for starting grasps? 



I Qutition t 



- Cheesecloth 

- Straw 

• Mushroom compost 

How should the mulch be used? 

« 

- Rake Into* soil 

- Cover top of soil 



Quution 9 What 1s a good fertilizer ratio for grass? 

- 20-5-5 for established lawns 

- 5-10-10 for new lawns 

Quution 10 How is lawn fertilizer applied? 
* * • 

- Broadcast method with hand 
• Drop spreader » 

* - Rotary spreader 



Quution IT 
Quution. 12 

: y ■ ' - 

.Quution T3 



Is it better to fertilize heavy once Sr light many times? 

'.V 0 

-i fertilize light many times , * 
When should lawn be fertilised? 

- 2 times a year— early spring and fall 

- 3 times-. a year— early spring, late spring and fall 
4-times'a year— early spring,^ late spring, late summer and 

How mUch water does a newly seeded lawn need? 

- 24" d«pth u 



fall 
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WATER- SEEDLINGS 



Steps 



Factors for Consideration 
T — 5 : 



1. Hater area well and keep moist 
until seedling stands •« 

2. Give several light applica- 2. 24" in depth of water 
tions of water per day 

3. When seedlings are 1-2" tall, 
. a light application of nitro- 

. gen is added - 
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Question U HoWNnuch of the blade should be removed during each cutting? 
- Only. 1/3 o? blade should be removed at a cutting 
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Steps 



MOW NEULY ESTABLISHED LAWN 

Factors for Consideration 



1. Spring seedlings must be 
established before' mowing 

2. When grasses are 4-5" tall, 
cut 2" at first cutting 

it Rake up -clippings 
4. Second and tivird mowings, 
cut only 1 1/X 



.1. Goo* rule for mowing:. 
Cut no more than 1/3 of 
foliage at any one time 



Qua>Uon 15 Why is sod layed staggered at ends? 

- To avoid a conttnuous line of attachment during drying. 
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LAY SOD 



Steps 



1. Prepare sod bed in same manner 
as for seedlings 

2. Order Sod from local nursery 

3. tfoisten sod before planting 

4. Place strips of sod snugly 
together 

Stagger ends of sod to avoid 
continuous lines of attachment 
» during drying 
6. Roll 



5. 



Factors for Consideration 



QiiUtion J 61 Which lawn to lay— sod or seed? 

Alternatives 

1. Sod 
.2. Seed 
3* firoundcover 



Factors for Consideration 

- Cost * 

- Maintenance 

- Preference 

- Aesthetics 
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Steps 

0 

1. Mater thoroughly 



CARE FOR SOD 

Factors" for Consideration. 

" 1 . Hater to 6" depth 



2. Do not step on wet grass 

3. Fertilize 4- times a year 

4. Mow after established 



3. 5 Us', nitrogen/1000 sq.ft. 
divided during Apr1/1, Oune, 
.Aug., Sept. 

4. Only 1/3 of blade at one 
cutting 
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PRUNING OF YOUNG; SHAOE TREES 




A young shade tree developing a double leader (at left). The 
space indicates the qit to make. The plant after the cut is 
shown at right. ' 




• *. A newly planted shade tree indicating proper planting, bracing, and pruning 
cuts to make (at left). Same tree after pruning (at right). 

' - " • . • .. . 

F;A. Giles, W.R. Selfert, Pruning Evergreens and Deciduous Trees and 
Shrubs , Urbana, II:' Cooperative Extension Service, Circular 1033, 1971 



PRUNING DECIDUOUS SHRUBS 




The first step in pining a hedge is to establish lines at the proper 
angle for cutting (at left), The same Iictiqc immediately after 
pruning is shown vt right* 





Spring's first growth (left) and hedge in full foliacc indicating shape 
(right). - 





Hedge jiinmcdiatcly .after Incorrctt pruning fat left). Hedge in 
fiill foliage showing leggy, spars/condition in the lower part (at 
right). 



F.A-. Giles, W.R. Seifert» Pruning Evergreens and Deciduous Trees and 
Shrubs t tfrbana, Its Cooperative Extension Service, Circular 1Q33, 1971. 



CREATING A NEW LEADER 



Splint 



Cut back to 
tTps 




TO CREATE A^NEW LEADER? I 

- Choose strongest lateral 'closest Tip the? original^leader 

- T IE SELECTED LEADER WITH A SPLINT \ 

' - Once the shoot is in an upright position, (rune ajjl excess 
laterals to prevent a flat top from\formin< 



I : 
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MANAGEMENT PRACTICES THAT HELP PREVENT 

; V ^ > i lAWn diseases 



# iniese practices are general 
guides to be used according t<? 
one's judgment Their importance 
depend* on the kind luvd aerious- 

r neat of the disease threat. Not all 
of them are practicable under all 

. conditions. : _„ : 

# Select grass species best 
adapted to the* soil, climatic, and 
light conditions linger which they 
will be grown; 

• Plant mixtures of recom- 
mended grasses. , Species vary in 
their susceptibility to different 
disease organisms, and" in a mix* 
ture one or more of the grasses 
usually will survive- a severe dis- 

- ease attack. 

t Do not clip upright-growirtg 

• grasses such as Kentucky blue* 
grass and red fescue too closely— 
1% to 2 inches is the best height 
Creeping grasses such as bent- 

1 grass and 2oysia*may be clipped 
at V± inch or less* 
\ Mow the grass before it gets 
too tall ; not more than on^half of 



*t|ie leaf surface should be re- 
moved at one time. 

• «Mow the lawn frequently 
enough in the fall to prevent the 
accumulation, of a thick mat of 
grass before snow comes* 

' • Apply enough . fertiliser to 
keep grass vigorously ; growing, 
t but avoid overstimulating the 
grass with^nitrogen. Apply lime 
if soil tests indicate a' need for it 

• Clippings heed not be re- 
moved except on heavily fertilized 
lawns s or during periods when the 
grass is growing rapidly* Clip- 
pings provide nutrients for fungi 
and help to maintain humidity 
long after the sun has dried off 
surrounding uncovered areas. 

Water early enough in the 
day to allow grass leaves time to 
dry out before night. Avoid fre- 
quent, Hght'waterings, especially 
during warm weather. 

• Do not water grass until it 
begins to Mlt, then soak the soil 
to a< depth of 6 inches or more. 
Provide good surface drainage. 



Science and Education Administration, 
ContrdJ Them (.Revised) . Washington, D,C. ; 
ufrlce, Howe and Garden Bulletin. 61, 1979. 



Lawn Diseases t How to 
U,S,,, Government printing 




(# 



Mowing A Lawn 

By Thomas M. Smith, Greg Patchan, Kenyon T, Payne, and John E, Kaufmann 
Department of Crop and Soil Sciences A 



Proper mowing is important for 
^maintaining a * healthy, well 
groomed lawn. Mowing should pro- 
-vide a uniform, aesthetically pleas- 
ing surface, while* improving the 
density of the turfgfass stand by in- 
creasing the development of tillers 
and leaves. Although high density 
discourages weed invasion, the 
actual mowing process also inhibits 
development of many weeds. 

Height of Cut 

Turfgrasses are well adapted to 
frequent mowing, if not cut too 
short. The grass blades manufacture 
carbohydrates for the entire plant. 
WherTleaf surface area is reduced, a 
lower level of carbohydrates will be 
produced. As cutting height is 
lowered, the root system of the plant 
is reduced. With a reduced root 

• system, the plant takes up smaller' 
.amounts of water and nutrients. A 
compromise must be reached, where 
the area still looks well-groomed 
and dense* and is also healthy and ' 
actively growing. 

The .turf grass species and culti- 
vars growing in the area are the 
most important factors to consider 
when selecting the height of cut. For 
example, creeping bentgrass has 
many of its leaves oriented horizon- 
tally. At low heights Of cut (under x h 
inch) creeping bentgrass produces 
adequate leaf tissue to support the 
rest of the plant. This allows for 
shorter mowing such as practiced 
on a golf green. Kentucky bluegrass, 
fine-leafed fescues, and improved 

• perennial ryegrasses have a more 
upright growth habit. These lawn- 
grasses should be cut between 1 x /t 
and 2% inches for maximum health 
of the grass plants. 




Infrequent mowing shocks the grass and leaves excessive clippings that- must be 
removed" ., * 



At higher cuts, lawngrasscs also 
will be more stress tolerant. There is 
little need to vary the cutting height* 
during the summer or prior to 
winter. Shady areas should, be 
mowed at Vh or 3 inches to obtain 
the maximum leaf surface. 

Mowing Frequency 

A general "rule of thumb" in 
determining mowing frequency is 
nevwto remove more than x h of the 
total leaf surface at any one mow- 
ing. This may require mowing twice 
a week in the spring, every two 
weeks in the summer and once a 
week in the fall.. If more than x h of 
the total leaf surface is removed, the 
grass may be stressed. Scalping may 
occur .if most qf the green leaf area 
is removed. When scalped, the lawn 



will appear brownish or yellowish 
because all that remains are the 
stemmy parts of the plant. If an area 
is scalped too frequently, the grass 
may die. Scalping often occurs on 
uneven lawn areas and tolling ter- 
rain. 

i 

Clipping Removal 

Excessive accumulation 'of clip- 
pings from infrequent mowing may 
sljade and smother the grass, if not 
removed promptly. When the lawn 
is mowed frequently, with less than 
x h of the total leaf surface removed,- 
grass clippings can be left on the 
lawn. Crass clippings are made up 
of leaf blades that contain mostly 
water. Clippings break down very 
rapidly and do not contribute signif- 
icantly to the thatch layer. By re- 
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turning grass clippings, nutrients in 
the leaves are recycled, and there- 
fore reduce- fertilizer needs of the 
lawn. 

It m?y< be desirable to remove 
clippings in some circumstances. 
On golf putting greens or around 
swimming pools, clippings may in- 
terfere with putting or may get into 
» the pool. Evaluate the particular use 
' pf the turfgrass area to determine 
whether dippings will, interfere 
.. with the planned tpe. In most cases, 
clippings can be returned without 
problems. 
#• 

Mowing Equipment 

The key to a quality cut is to use 
iharp, well adjusted mowers. Dull, 
'' poorly , adjusted equipment tears 
rather than cuts the grass, leaving 4 
ready site for disease invasion and 
giving the lawn a frayed, brownish 
look. The. mowing direction should 
be varied each time to distribute the 
wear pattern. The grass should not 
be wet when mowing. Dry grass will 
cut more cleanly, and the clippings 
will tend to disperse rather than 
clump up and clog the mower. The 
rotary mower and reel mower are 
the two most common designs of 
mowing equipment. Each has its 
advantages and disadvantages, al- 
though the rotary mower is muth 
more commonly used. 
. Rotary mowers are Jess expensive 
and easier to maintain than reel 
mowers. Rotary-mowers readily cut 
coarcte grass or tall weedj, and the ' 
simpler design requires less adjust- 
ment for pfoper operation. Any 
mower is dangerous and care should 
be taken to keep feet and hands 
away from the blades. Rotary 
mowers can discharge rocks, glass 
and otheV debris. Be certain the 
lawn is cleared of all debris prior to 



mowing. DullTotary blades will still 
cut the grass, but should be kept 
sharp for best results. Blades are 
easily sharpened and should be 
ground several times a season. It is 
important that the blactt be 
balanced following sharpening. 
Sharp blades permit cutting at the 
lower speeds which improves the 
safety and energy efficiency of the 
mower. A, mulching mower is a type 
of rotary mower that finely chops 
the clippings. The finer clippings 
filter down through the grass to the 
soil-thatch surface where they 
rapidly decompose. Mulching 
fnowers also pulverize a light cover- 
ing of leaves, adding some extra 
nutrients to the soil. 

Reel mowers are most effective 
for high quality turfgrass areas. 
When properly adjusted,; a very 
high* quality cut is /possible. Reel 
mowers.are more complex to main- 
tain and operate . than rotary 
mowers. Frequent mowing is neces- 
sary because reel mowers will not 
effectively cut tall grass. A light, 
uniform contact between the bed- 
knife ajid reel must be maintained. 
This is a critical adjustment that 
should be checked before every 
mowing. Reel powers require pro- 
fessional sharpening at least once 
per year, and more frequently if the 
blades are damaged. 

The plastic string trimmer is 
k another type of mowing equipment 
Electric or gasoline units are 
available. Trim-work is easy with 
string trimmers. Whirltog- plastic 
twine cuts the grass around trees, ' 
fences and other hard to reach 
areas. Most models designed for the 
homeowner operate at 1 low enough 
speed to prevent any typ^of serious 
injury. Goggles are recommended, 
especially when using heavy duty, 
industrial models. The nylon string 



can injure tfye lower trunks of small 
trees with thin bark and shrubbery, 
so care should be exercised. 

The edger is another common 
lawn maintenance toci. Gas, elec- 
tric or rpanual types are used to 
form a clean edge between walks, 
drives, curbs ihd the lawn areas. A 
vertical, rotating blade provides the 
cutting action. . 

Mower Safety 

Mowing should be done regularly 
and carefully to protect the health 
of- the grass and the safety of the 
operator. The following^ safety tip? 
should be observed: 

— pick up all debris before mowing 

— keep children or pets away from 
mowers 

— wear sturdy shoes; tennis or jog- 
ging shoes provide little protec- 
tion 

wear long pants, to prevent 
debris from hitting the legs • 

— always push the mower 

— be familiar with* the control and-' 
operation of the mower 

— never put hands or feet near the 
discharge when the engine or 
motor is running 

— be sure feet are away from the 
mower blade when starting Jhe 
engine 

— refuel the mower only when the 
engine is shu t- off and is cool 

— clean and maintain the mower 
with the spark plug wire de- 
tached 

— wear goggles when operating 
string trimmers or power edgers 

— operate at low speed whenever 
possible to conserve gas and im- 
prove safety 

don't leave a running mower 
unattended. 
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Watering A Lawn 

By Greg Patchan,Thotrias M. Smith, Paul E. Rieke and Kcnyon T. Payne 
Department of Crop and Soil Sciences 



Water is essential for all living 
organisms, including grass. Water }s 
necessary for many plant processes 
but it is especially important for 
traropiraton— th* evaporation of 
water from the leaf surface which 
allows cooling of the plant. Green 
grass is about 90% water. 

During normal summers in 
Michigan, rainfall is not sufficient 
to keep a lawn green. Grass then 
Becomes dormant, turns brown and 
growth stops. The lawn normally * 
recovers when adequate moisture 
becomes available. If a prolonged 
drought occurs, some'plants will be 
killed, 

There are both .advantages and 
disadvantages in allowing a lawn to 
go dormant. 

Advantages are: ^ c x 
' 1. Reduced mowing and fertiliz- 
ing as growth slows or ceases % 
2. Minimal costs for water and 
irrigationequipment. ( 

Disadvantages are: 

1. More .weeds due to lack of 
competition. 

2. Slow recovery from additional 
stress such as traffic, disease or 
insect Attack. 

3. Aesthetics— a brown lawn is 
less attractive than a green 
lawn. 

As ' summer approaches, you 
. ' should determine whethef watering 
will be practical. Plahs should be 
made for watering if a dense, green, 
vigorous lawn is desired. 

If the lawn is to be watered, deci- 
sions must be made* on how ofWn, 
how much, and when to water. A 
given watering program cannot be 
applied to all lawns. Varying soil 
types, exposure, slope, weather con- 
ditions, and availability and cost of 




Is**; 
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Two types of sprinkFers that can b^attached tc a hoae are the oscillator type (top) and • 
the rotary impact (boU. 



water and equipment must be'eon- 
sidered. The following guidelines 
will help to maintain a desirable 
lawn quality, ' and avoid wasting 
water. 

* 

When to Water 

The best time to water is early 
morning so that the lawn will have 
water during the heat of the day. 



Watering at mid-day is no\ harmful, 
but is less feff icient because evapora- 
tion-is oftert high, anJ wind condi- 
tions may cause uneven water^distri- 
bution. Reduced water pressure 
may also be a mid-day problem. 

Another efficient time for water- 
ing is- in the eveting or at night. 
Although wet conditions lasting 
through the night have been thought 
to increase disease problems,"this is 
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usually *<* * concern on home 
' lawns. For many homeov/ners, the 
evening is the most practical time to 
water, though w*ter pressure may 
be low at this time; 

Irrigation Equipment 

A vast array of watering systems 
and equipment t is available. Selec- 
tion should be determined by: 
^ i. Budget 

2. Lawn area (size) 

3. Quality of lawn desired 

4. Convenience > 

* A hose and a spray nozzle are the 
least expehsivc. However, this ap- 
proach is suitable only for small 
, areas or light applications because 
uniform coverage is difficult with 
hand watering. Approximately two 
hours are normally required to 
apply an inch of water to a 1000 
square foot area* 

A . sprinkler attachment is the 
usual choice for most homeowners. 
Most sprinklers ace a variation of 
either * rotary or wave-form (oscil- 
lator) design. Such equipment ^is 
reliable and readily available at a 
reasonable cost. A drawback on 
large lawns is that timing the ap- 
. plication of each area and moving 
the hose can be inconvenient. For 
narrow sites and steep slopes, a 
soaker hose is a suitable choice. This 
will avoid wasting water on drive- 
ways and sidewalks, although con- 
siderable time will be needed to 
apply the water. 

The most convenient and effective 
method. of watering, is provide A by 
an underground sprinkler system. 
For best results, the system should 
be designed and installed by a 
trained specialist. Manual or 
automatic controllers can be used to 
activate "the system, and periodic 
checks should be made to insure 
proper performance. An under* 
ground system is relatively expen- 
sive but frequently adds to the value 
ofahomesite. 

Water Frequency • 

For best results, start watering 
before grass dormancy 'develops, 





Figure irplactng cans randomly in the watering area can determine the delivery 
rate of the jprinUch. 



Look for signs of wilting. A dark, 
blue-green color and footprints that 
persist for some time are signs that a 
lawn needs water. Once a~tf atering 
prografo is started, it should be con- 
tinued throughout the dry period. If 
a , lush, * fertilized lawn is not 
watered, and no rain occurs during 
hot .weather, seribus thinning and 
slow recovery can result. 

When wilting is observed, apply 
enough water to wet the soil 
throughout the entire root zone. For 
bluegrass lawns on non-compacted, 
, porous soils, thfc zeme is usually 4 to 
8 inches deep. Since lawngrasses re- 
quire 1.0 to 1^5 inches of water per 
week, Watering, plus, rainfall, 
should supply this amount. An. ap- 
plication of 640 gallons of water on 
1000 square feet of lawn equals one 
inch. 

Soil characteristics and natural 
rainfall determine the amount of 
water needed and the frequency of 
application. For example, a sandy, 
porous soil will hold no more than 
.5 inch of water in a six inch depth. 
If th;s amount of water is applied 
twice per week, the water lost from 
the root zone is fully replaced. A 
clay soil holds about one inch of 
water in the normal root zone. This 
can bt replaced by a single, gradual 
application of one inch of water/ 

To determine the delivery of a 
sprinkler system, place cans of equal 
height randomly in thf watering 
zone. When the water reaches the 
desired level in the cans, the 
sprinkler may be •jhut off and 
moved to the next area. This 
approach will insure that, the entire 



root zone is moistened (Fig. 1). • 

The amount of water applied and' 
the frequency of application is im- 
portant. Avoid ( frequent, light 
waterings, as this practice promotes 
shallow rooting. Deep watering will 
promote the development of an ex- 
tensive root system. Excessive 
wafering results in ^wasted water 
and fertilizer, and may increase 
weeds and disease problems. Bent- 
grass, annual blue grass and rough 
bluegrass may also increase in over* 
watered lawns. 



Special Considerations 

Some areas in, a lawn may dry 
mpre quickly than others. South and 
west exposures, sandy areas, slopes 
'and areas near buildings, curbs and 
sidewalks are common examples. 
These areas may need more fre- 
quent watering to meet the needs of * 
the grass, whereas low ^pots, north 
exposures, and shady areas may not 
need watering %s frequently. 
Grasses with poorly developed root 
systems caused by compacted soil, ■ 
insect damage or Fusarium blight 
also need special /attention. These 
conditions result in shallow rooting. 
The result is a reduced reservoir of 
soil moisture and , nutrients avail* 
able to the grass plants. To compen- 
sate for this problem, more frequent 
watering at reduced application 
rates will be required. A lawn in* . 
fected with Fusarium blight may re* 
quire daily watering to prevenj «• 
moisture stress, but always apply 
enough water to wet the root zone, * 
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Sodding A Lawn 



By Greg Patchan, Thomas M. Smith, Paul E.'Rieke and Kenyon T. Payne 
/ . 'Department of Crop and Soil Sciences 

Using sod to esttijriish lawns is a 
common practice. When com- 
pared to seeding, sodding offers* 
both advantages and disadvan- 
tages that should he considered. 

Advantages are: 

1. Fast establishment. 

2. Sod can s he laid any time soil 
can heprepared. 

3. Better establishment on high 
use areas. ^ 

4. More dependable result.^ on , 
hanks and slopes where ero- 
sion is a problem. 

Disadv antages include: 

J. Higher cost. 

2. A limited number of grass eul- 
tivars available as sod. 

,3. Limited availability of sod with 
grasses adapted to shady loca- 
tions, heavy traffic or utility 
areas. 




Improper watering of sod results in poor establishment. 



Site Preparation 

Proper site preparation is im- 
portant in the establishment of a 



sive and deep rooting is impor- 
tant. For this, porous, ^ well- 
drained topsoil j^ith good water- 
holding capacity is desirable. 
How mud) is enough? The* inc -e, 
the better — from a minimum of 
3-4 inches to a preferred 6 inches. 



fawn. Prepare the site for sodding , If an adequate depth of topsoil is 



9 



as you would for seeding. For de- 
tailed information on site prepara- 
tion, refer to Extension Bulletin 
E-1401, "Site Preparation for 
Lawn Establishment." The sug- 
gestions which follow provide an 
overview of the preferred prac- 
tices. 

Weedy perennial grasses, such 
.as quackgnr s, till fescue, and 
bentgrass, should be killed before 
a)i area is sodded. Tilling alone 
will not eliminate these undesini* 
species. Use a suitable her- 
Jncide to Eradicate these weedy 
grasses. 

For a high quality lawn, e.\ten : 



not already spread on the site, 
additional topsoil can be pur- 
chased. Avoid using topsoil con- 
taminated with troublesome 
weedy grasses such as quackgrass. 
Do not use line textured,* dark- 
muck as a topsoil because, being 
an organic soil, it breaks down too 
quickly. Good topsoil need not be 
black in color. 

. Do not simply applya thin la\ er 
(less than**3 inches) of topsoi) 
without tilling into the soil belouv 
A shallow layer becomes a barrier 
to rooting and drainage, making it 
difficult to maintain a healthy 
lawn. 



If adequate topsoil is not avail- 
able, there are alternatives for im-. 
proving sandy soils or clay sub- 
soils. Saud> soiKhavea low water 
holding cupudty that can be im- 
proved by working 2-3 inches of 
loamy topsoil or fibrous peat into 
the sod to a 6 inch depth. Fine tex- 
fetreel clay sub-soils present a 
more common and difficult prob- 
lem. These soils compact easily 
and are not favorable for root de- 
velopment. To improve these 
soils, ap^ply 2-3 inches of sandy 
topsoil or 2 inches each, of coarse 
sand and fibrous peat and mix into 
the existing soil to a 6 inch depth. * 
If topsoil or amendments (sand, 
peat) are not used, the existing 
subsoil should definitely be 
loosened tp a 4 to 6 inch d'epth. 
Grading and traffic on the site 
often leaves the soil highly com- 
pacted and undesirable for sod- 
ding. Tilling the soil vyill reduce 
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this compaction and improve root 
growth 
syre 

out forming 
tilled 
when 
up largi 
stones 
Fert 
applied 
avai* 

Cooperative Extension Service of 
fice. If soil tests are not available," 
apply 10 to 15 pounds of 5-20-20 
or 6-24-24 per 1000 square feet. 
Do not use lime unless indicated 
by a soil test. Incorporate this fer- 
tilizer into the upper 3-4 inche&of 
soil. Complete the preparation 
process by smoothing the surface. 
Pay special attention to finning 
the soil over pipes and tile lines. 
Water thoroughly and allow time 
for settling, with the finished 
grade about Vh lo~2 inches below 
walks and drives. 

Sod Selection 

Sod should be free from weeds 
and weedy grasses (bentgniss, 
quackgrass, tall fescue) and 
should contain species and cul- ' 
tivars recommended for the loca* 
tion to be sodded. Most sod grown 
today hits been selected for higher 
quality lawns in sunny locations*. 
Usually blends (if improved 
hhtegrasses are grown and re- ' 
spond well to watering and fertili- 
zationJBlends of sever.il cnltivars 
also provide improved disease re* 
sistance when compared to a 
single cultivar. A few growers 
provide sod adapted to shady or 
utility areas. If your needs for sod 
are unique, be sure to inquire 
about adapted sod. For more in- 
formation refer to Turf Mimeo No. 
1, "Recommended Turfgniss 
Species and Cnltivars for Michi- 
gan." Tliis can be obtained from 
your <*6unty Cooperative Exten- 
sion office. 



Sod can be staked to prevent slippage off of a slope;, In this case the sod was 
stretched during installation and gaps were formed once the :\od dried. * 



Sod Installation 

The grass plants ia sod produce 
heat that <?innot l>e dissipated 

MICHIGAN STATE UNIVERSITY 



when the sod is rolled or stacked 
for too long. This hea may kill the * 
sod- To prevent this .damage, the 
sod should be laid within 24 hours 
of its harvest during warm 
weather, and always within 4& 
hours. 

Sod can be laid nearly any time 
of thfc year if the soil is dry enough 
to allow soil preparation. Prob- 
lems may exist with early winter 
sodding because the sod nu> dry 
out and die if the roots are not es- 
tablished before the* ground 
freezes. Sodding should not be 
done during dry periods if water- . 
ing is not possible. 

Avoid laying sod on powder), 
dry soil. .A soil that is moist to a 
depth 6f 6 inches, but not satu- 
rated, allows the new roots to cs : 
tablish rapidly. The ends of the 
sod pieces should be staggered to 
prevent lines across the turf 
caused by. slow establishment at 
the edges. ' Make sure that the 
edges of the sod are in good con- 
tact with each other but not over- 
lapping. Avoid stretching t|ie sod 
or gaps will develop between the 
pieces when the sod drys. Once 
the sod is laid* roll to insure good 
contact with the soil. Roots will 
dry out rapidly if air pockets are 
left between the sod and the soil. 



necessary tt> peg the sod strips 
with wooden stakes to "prevent 
slippage. * 
1 Thoroughly water the sod im-^ 
mediately after rolling. As a gen- 
eral rule, uniform watering will be 
necessary every clay to keep the 
sod* moist until the roots have 
grown into die soil. It is best to 
water the sod during mid-day to 
obtain rapid establishment. Be 
sure to apply enough water to wet 
the soil under the sod. Rooting 
normally requires two to three 
weeks. Once the sod is estab- 
lished, watering can be reduced 
gradually to once a week or less, 
depending on when the grass be- 
gins to wilt. 

Mowing should begin when re- 
quired by the growth of the grass. 
The recommended mowing 
height for bluegrass sod isAVz to 
2!/2 inches. Avoid removing more 
than i)3 of the leaf surface at any 
one mowing. ]" 

After the sod is rooted, follow a 
"fertilization program suggested for 
established lawns. Generally four 
fertilizer applications per year are 
suggested ftp; higher quality 
lawns. Once the sod is estab- 
lished, go(*l management prac- 
tices will be necessary to maintain 
a high qualify turf. 
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, Zones of Plant Hardiness 
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'Score card 

Implementing the Landscape Plan 

* ■ * , * 

Evaluation check-off fdrm for maintaining a piece of property. 
(Max. score « 100 pts.) 

10 1. Are landscape prints explained thoroughly? 

10 2. Are X's of grade calculated correctly? 

15 3. Is su rface swale graded properly?. 

15 4. Can lay and cortstjWr5^b^nrface^t1g-di*ches~ 

5 5. Understand elewerfts-of Installing a sprinkler system, 

10 6. Take and analyze soil . . 

5 7. Know and prepare soil amendments. s > 

10 8. Plant a- B&B tree/shrub. 

10 • 9. Plant and stake a bare root tree/shrub. 
10 10. Sow seed and lay sod, 

100 pts 



OR 

Evaluation check-off form for establishing and maintaining a lawn. * 
(Max. score « 100 pts) • * 

10 1 . Take and analyze soil . 

10 '2. Select right grass seed. 

10 3. Know and prepare soil amendments. 

10 4.. Correctly apply seed at recommended rates with a spreader. 

10 5. Apply a starter fertilizer, raking and rolling. 

10 ' ' 6. Lightly water" seedl1ngs-24" depth, and know how this can 

be calculated. m ••• . . • . . . 

10 7. After seedling stage fertilize lightly with flitrogen 4 times j 

^ a growing season. . 
10 _ 8. Mowing, (note: Rule of .thumbs for mowing.) 
10 9. Raking jip clippings. v 
10, ~iq. water regularly, (note: Time of day and amount .of water used.) 



Implementing the Landscape Plan 

f 4 

FW-1n-the-Blanks S 

1. When planting B&B trees/shrubs, prepare the hole twice the width 

am * 4 'Inches deeper than required by the plant's roots. 

2. Before setting BSB's Into the ground, prune equal' amounts ' 
of plant's roots to' equal amounts of plant's branches. 

v > * • 

— 3-f- S oli am e n dments-e^ —ni-troqen r — phosphorus- and — potash— shou-W-be-added-: — 
. bjefore a tree 1s planted. 

4. After a tree 1s planted water thoroughly twice a week for a month or so. 

5. B&B trees/shrubs means Balled . and Burlapped trees and shrubs. 

6. Before planting bare rooted trees/shrubs, Immerse whole plant in 
• warm water for 24-48 hours. 

7. After planting a bare rooted tree, wrap* and stake the tree. 

8. Cool season plants are plants that prefer relatively cool conditions of 
below 70 degrees F. „. 

; 9..Warm season plants are plants that prefer relatively warm conditions of 
above 70 degrees F. 

10. Requirements for. seed germination are: moisture » nutrients , oxygen , 
and - optimum temperature . 

11. A "starter" fertilizer has a ; Nitrogen source. 

.12. When mowing a lawn, cut no more than 1/3 of the foliage at any one time. 

13 v Freshly sown lawn seed should be watered to a depth of 24 Inches". 

14.' Sod 1s laved staggered so a continuous line of separation does not 
occur during drying. 

i ■ " 

15'v*A pH test determines how add or how alkaline a soil is. 



fetching • . ' 

« % a 1 . topography survey 
2. slope ratios' 
tf c 3 ..H1cro climates 

d . 4 . measurement scales 

N V — s 

>, e 5. swale 



f 6 T~Wsurface dratirage 

0 7 . soil fertility 

h 8. essential minerals nutrients 
— i — < 

1 9 . soil pH 

.1 1 0. tillage operations 

lc 1 1. organic amendments ' • 

. i -1 2. Inorganic amendments 

, m 1 3. types of soil • ' " 
_jJ4. B&B . " ' f 

o 1 5. ^harden . * 

a. map that consists of lines called contour lines. 

b. the relationship between the horizontal and the vertical measurement 
. of the contour lines' 

c. • sun, shade, wet and dry. areas. 

•d. 1/3 Inches •>! ft, v • " - 

e. a gentTe Indulatlon In a lawn 

f. one or more ditches that border a land being drained and are 
continuous with a disposal system , . ' 

g. the ability of the soil to supply the nutrients required for 
maximum plan* growths 

h. H, P, and K. 

1. the acidity or alkalinity of a soil . 

J. using a roto-tiller, mixing up; fertilizers and chemicals Into soil 

up to 6* deep/ : •**.'■ 

ki sallr that are 20S or more high 1n organic matter 

1 . soils that are general 1y 1 ess t>an 1 OS organic matter » « • 

at. sandy, loaij, clay , -. ■ 

n. balred anjpborlapped tree or shrub. • 

, o. setting; plants outdoors for short periods obefore transplanting 

* Into ground / 



Multiple Choice 

1. The chemical reaction, or pH of 3 soil refers .to the soil 's: 
a. fertility ; 

*b. relative add or alkaline content, 

c. leaching . ♦ " . 

d, nutrient retention 1 - 

• < , * , * • , 

'2.' Most ornamental plants grow Best 1n a soil, that 1s: 
tajfc very acid •» * 
. slightly add 
*c*. neutral 

d. slightly alkaline x 

3. A complete fertilizer contains: 

a. nitrogen and Iron 

*b. nitrogen ,r phosphorus and potassium 
c all 16 elements' needed By plants 
d. more nitrogen than anything else . 

4. Fertilizer analysis 1s always stated 1n this orderi 

*a.' nitrogen, phosphorus and potassium . 

b. . phosphorus, nitrogen and, potassium 

c. nitrogen j potassium and phosphorus 
d: potassium, ? phosphorus and nitrogen 

5. Special materials P added to the soil to help improve it are known as 

a. fertilizer 

b. amendments . 

. c. compost ' 
• *d. all of the above 

6. An excess of moisture 1n .the growing medium is likely to' cause which 
^ of the following to be. reduced: 

a*.' support * * I 

.6. nutrients , . 

*c. aeration - • v . . 

.'1. Which amendment In this 11st 1s not organic? 

a. peat moss • 

' y *b\ sand . . . , .. ' 

* c. -sawdust • 4 * ; 

d. compost • s 

*• - • j. \ ''•*•• ' • * ■ * - . • > * 

8. A mixture of decomposing organic materials such as teaves, straw 

and manure Is known as: 1 

,-" a.' peatmoss 

b. perllte 

*c . compost/*^ " • 1 

d. yermicirtlte. . 



Multiple Choice (.Cont.) . v 

9. As organic matter decomposes 1n the soil it produces: 
a. peat moss . 
«&. humus 
c* perllte - M 

d. verm1cu11te t 

* — • 

10. Amendments are normally added to soil so they make up about what 

* percentage of the final volume? 

a. 5* ' 

*c. 25% 
d. 50X 

11. Before planting a lawn or ground cover, how deeply should the soil be. 
.prepared? 

_; a. ho more than Z n 

b. about 4 inches' 
*c. about l 8 Inches - , 

d. It makls no difference 

4 

32. -Immediately after sowing and lightly raking ^e lawn seed we apply: 
a. fertilizer 
- b. lf tQp soil 
*c.$nulch 

• d. weed killer < 

♦ 

13. A strip of established grass about one Inch thick to a few square 
feet 1n area 1s called: 1 

a. mulch 

b. ground cover ' , 
*C: sod " 

d. amendment 

14. For established lawns the soil should be kept moist to about what depth? 
. a. 2" 

. *b. 4" ♦ . 

" ' c. 6* 

\ 'd. 1t makes no difference • « ■ 

15. If a lawn 1s to be mowed back to 1/2 inch tall 1t should be mowed: 
a. every 3 dajs 

*b. when it reaWes a he,1ght of 1" . * 

>'c. hot until n reaches a height of 2"- * .. 
d. not until It Veaches a height of 3" • , , 



false • * • - 

Before planting a lawn, It 1s necessary to prepare soil carefully. 

An established lawn can be renovated -or replanted without com- 
pletely removing the lawn. 

A soil test usually isn't necessary before planting a lawn because 
'we can estimate how much fertilizer 1s needed. . 

* - * 

Grass seed 1s sown 1n two directions to help give the lawn 
a smooth" texture. • . 

the joint's between sod pieces should overlap about 2 Inches. 
When watering a lawn 1t'1s best to water Infrequently but heavily 

? » 

It fs usually Best to apply all the fertilizer needed by a lawn 
at one t1me£ 

A growing medium 1s a mixture of special materials that can be 
used for growing ornamental plants.^'' 

Most ornamental plants will grow well under conditions of little 
aeration . 

■* 7 

Peat moss is ay& amendment used to hold moisture ^n the growing 
medium* 

Sand is used to Improve drainage and aeration. 
Perl ite 'promotes rapid water movement but 'is very heavy. 
Soils that are mostly sand have a N nutrie.nt-hold1ng capacity. 
Peat moss Vill usually make the soil more add. * i 
nitrogen 1s iised by, plants in large amounts and 1s therefore 



classed as a macro-element 




